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CHAPTER 4.  FATAL AND NONFATAL INJURIES:  MSHA DATA

This chapter presents an overview of fatal and nonfatal
injuries reported to MSHA during 1986-1995.  Reportable
injuries follow the criteria for reporting specified in 30 CFR
50.  These criteria are listed in appendix A.  The data used for
these analyses came from the MSHA accident, injury, and
illness data closeout files for the years 1986-1995.  The
MSHA data are described in appendix A and methods used in
data analysis in appendix B.  There may be slight dis-
crepancies between the figures presented here and other
presentations of MSHA data for the following reasons:  (1)
injuries to nonemployees have been excluded from analysis;
and (2) injuries identified by MSHA after the files were closed
out are not included.

Within the MSHA data, there are differences in reporting
requirements for operators and contractors.  Contractors are
required to report only those injuries that occur during certain
categories of work (described in appendix A).  For this reason,
data on injuries among employees of operators and
contractors in the MSHA database should not be considered
directly comparable.

As discussed in the “Introduction,” the MSHA data on fatal
injuries differ from the CFOI data (chapter 1) because of
varying definitions used for the mining industry.  As
compared to the CFOI data, MSHA data exclude injuries that
occurred off of mine property and include injuries occurring
at mills and processing plants on mine property.

Tables 4-1 through 4-9 and figure 4-1 provide comparisons of
injury frequencies and rates among the commodities.  These
comparisons are followed by sections 4A through 4E, which
provide more detailed tables and figures for each commodity
separately.  The method used to calculate injury rates is
described in appendix B.  Since denominator data for
occupations (job titles) were available for 1986 only,
estimates of rates by occupation for the entire 10-year period
are based on extrapolation from 1986 data.  For this reason,
estimates of injury by occupation should be interpreted with
caution.

Fatal Injuries

A total of 1,078 fatal on-the-job injuries were reported to
MSHA during the 10-year period 1986- 1995.  The average
annual fatal injury rate for all commodities combined during
this period was 30.9 per 100,000 full-time equivalent workers.
Mine operators accounted for 908 (84%) of the fatalities and
had an average annual fatal injury rate of 28.2 per 100,000.
While mine contractors comprised only 16% (n ' 170) of the
total number of fatalities, their average annual fatal injury rate
was 2.3 times higher than that of mine operators (65.0 per
100,000).

Table 4-1 presents the number and rates of fatal injuries by
commodity for operators and contractors.  Contractors in
metal, nonmetal, stone, and sand and gravel are grouped
together, since MSHA data on employment were not available
for rate calculations for these commodities separately.  The
highest average annual fatality rate for the period, 66.5 per
100,000, occurred among metal and nonmetallic mineral
mining contractors, followed closely by coal contractors (63.1
per 100,000).  Among mine operators, the highest average
annual fatal injury rate was in coal (38.9 per 100,000); the
lowest was in nonmetal (14.3 per 100,000).

Table 4-2 shows the average annual fatal injury rate by type of
operation for each commodity for mine operators only.  Of
commodities with underground mines, all except stone had
higher fatality rates at underground than at surface operations
of these mines.  The highest fatality rate for any operation
occurred in surface operations at underground stone mines
(124.5 fatal injuries per 100,000 workers).  Stone had the
second highest fatality rate for underground operations at
underground mines (77.9 per 100,000).  The highest rate for
underground operations at underground mines occurred in
metal (87.6 per 100,000).

Table 4-3 shows the number and rate of fatal injuries by U.S.
Bureau of the Census occupational groups (described in
appendix D) for the 10 occupation-commodity groups with the
highest fatal injury rates.  These data should be interpreted
with caution because the denominator used in calculating the
rates was based on an extrapolation from data for the year
1986 only, as described in appendix B.  Extractive
occupations are represented in this group for three
commodities:  coal, metal, and sand and gravel.  Construction
trades are included for coal, sand and gravel, and nonmetal.

The distribution of fatal injuries by commodity and work
activity for mine operators is presented in table 4-4.  A
description of the work activity categories is in appendix C.
Overall, the leading work activity at the time of injury was
using or operating tools and machinery (26.4%)  followed by
constructing, repairing, and cleaning (24.0%), vehicular
operations (18.8%), and materials handling (12.6%).  The
distribution varied by commodity.  The largest percentage of
fatal injuries occurred while operating tools and machinery in
both coal and stone; during vehicular operations in metal; and
during constructing, repairing, and cleaning activities in
nonmetal and sand and gravel.

Table 4-5 shows the distribution of fatal injuries by
commodity and MSHA accident classification for mine
operators.  A description of the MSHA accident classifications
appears in appendix E.  The largest proportion of injuries
overall occurred during powered haulage (28.5%).  The



18

leading MSHA classifications varied by commodity:  fall of
ground was responsible for the largest proportion of injuries
in coal and nonmetal, while powered haulage was the leading
MSHA classification for metal, stone, and sand and gravel.

Nonfatal Injuries

Among the 267,232 nonfatal injuries reported to MSHA
during 1986-1995, mine operators accounted for 95%
(253,536) of the total.  In contrast to the rates for fatal injuries,
mine operators had higher nonfatal injury rates than
contractors (7.9 per 100 full-time workers for operators
compared to 5.2 per 100 for contractors).  The largest number
of injuries (131,144) and the highest injury rate (49.1 per 100)
occurred among coal operators (table 4-6).

Table 4-7 shows the distribution and average annual rate of
nonfatal injuries by commodity and subunit for mine
operators.  In coal, 75% of all nonfatal injuries occurred at
underground mines; 69% of all nonfatal injuries occurred at
underground locations of underground mines.  The injury rates
incurred at surface locations of underground mines were
higher than those for underground locations in the
commodities of nonmetal and stone; however, these results
must be interpreted with caution due to the small percentage
of total employment represented by surface locations of
underground mines in these two commodities.  Of surface
mines, 83% of all injuries reported in sand and gravel
occurred at strip mines; this compares to coal (16%), metal
(26%), nonmetal (18%), and stone (40%).  The highest injury
rates reported at strip mines occurred in stone and sand and
gravel (7.7 and 6.6 per 100 workers, respectively).  An
additional 17% of injuries in sand and gravel were reported in
dredging operations.  Preparation plants and mills accounted
for a significant proportion of the injuries in the commodities
of metal (41%), nonmetal (63%), and stone (56%).
Preparation plants comprised about 8% of all nonfatal injuries
in coal.

Figure 4-1 shows the nonfatal injury rates over the 10-year
period by commodity sector for mine operators.  All five
commodity sectors show similar patterns when injury rates are
examined by year, with the nonfatal injury rates increasing
sharply from 1986 to 1988 (or 1989), then declining for the
remainder of the period.  This spike in injury rates seen during
1988 and 1989 was probably due to clarification of reporting
requirements by MSHA, which resulted in improved reporting
of injuries by mine operators.

Of all nonfatal injuries to mine operators, 61% resulted in time
lost from work.  By commodity sector, coal had the largest
proportion of injuries that resulted in days lost from work
(73%).  Fifty-seven percent of all injuries in sand and gravel
resulted in days lost, followed by stone (48%), nonmetal
(42%), and metal (42%).  The mean number of days lost in the

commodity of coal was 27 days, followed by metal (15 days),
sand and gravel (13 days), nonmetal (12 days), and stone (12
days).

For sprains and strains, 76% of all injuries involved time lost
from work compared to 51% of the injuries classified as
nonsprains.  Sprains and strains and lacerations were the two
most common types of injury in all five commodity sectors.
Contusions and fractures were the third and fourth most
frequent, although the rank order varied among the commodity
sectors.  Table 4-8 shows the percentage of injuries and mean
days lost by type of injury and commodity for the four most
common types of injuries.

Table 4-9 shows the percentage of injuries and mean days lost
by work activity and commodity for the four most common
types of work activity.  Overall, handling materials (30%) was
the most common activity being performed at the time of
injury, followed by using or operating tools or machinery
(26%), constructing, repairing, and cleaning tasks (18%), and
vehicular and transportation operations (13%).

Figures 4-2 and 4-3 show the body parts most commonly
injured for injuries classified as strains and nonstrains among
employees of mine operators in all commodities.  The back
was the body part most frequently affected by strain injuries
(49%).  For nonstrain injuries, the fingers were the most
frequently affected body part, accounting for 23% of all
injuries.

During the 10-year period, the distribution of workforce
demographics (e.g., age and work experience) of injured
workers varied by commodity sector.  In coal, the average age
and total mining experience of the injured workers steadily
increased, while years of experience at current mine
decreased.  The number of years at current job remained
relatively steady over the 10-year period.  In the other four
commodity sectors, the work experience indicators all
remained relatively constant over the 10-year period.  The
average age of injured workers increased slightly, but less than
the increase seen in coal.

Sections 4A through 4E are separate presentations of injury
data for each commodity. Additional information not
discussed here is provided in these sections, including a
breakdown, within each MSHA classification, of the event
and source resulting in injury.  However, event and source are
not provided for injuries due to fall of ground, since both
event and source were falling rock for over 90% of these
injuries.
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Table 4-1.—Mine operators and contractors: number and average annual rate 
of fatal injuries (per 100,000 full-time workers) by commodity, 1986-1995.

Table 4-2.—Mine operators: number and average annual rate of fatal injuries
 (per 1000,000 full-time workers) by commodity and subunit, 1986-1995.
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Table 4-3.—Mine operators: number and average annual rate of fatal injuries (per 100,000 full-time
workers) for the 10 occupation-commodity groups with the highest fatal injury rates.

Table 4-4.—Mine operators: number and percent of fatal injuries
 by commodity and work activity, 1986-1995.
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Table 4-5.—Mine operators: number and percent of fatal injuries by MSHA accident
classification and commodity, 1986-1995.

Table 4-6.—Mine operators and contractors: number and average annual rate of nonfatal injuries
(per 100 full-time workers) by commodity for mine operators and contractors, 1986-1995.
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     Figure 4.1—Mine operators: rate of nonfatal injury (per 100 full-time workers) by commodity and year, 1986-1995.  (Source:
MSHA)

Table 4-7.—Mine operators: number and average annual rate of nonfatal injuries (per 100
 full-time workers) by commodity and subunit, 1986-1995.
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Table 4-8.—Mine operators: percent of injuries and mean days lost work for the 4 leading 
types of injury by commodity.

Table 4-9.—Mine operators: percent of injuries and mean days lost work for the 4 leading 
work activities by commodity.
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Figure 4-2.—Body part affected for strain injuries, all commodities combined, 1986-1995.  (Source: MSHA)
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Figure 4-3.—Body part affected for nonstrain injuries, all commodities combined, 1986-1995.  (Source: MSHA)
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     Figure 4A-1.—Coal operators: number and rate (per 100,000 workers) of fatal injuries by year, 1986-1995.  (Source: MSHA
data)

4A.  INJURIES IN COAL MINING

Table 4A-1.—Coal operators: number and average annual rate (per 100,000)
 workers of fatal injuries by subunit, 1986-1995.
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     Figure 4A-2.—Coal operators: number and rate (per 100,000 workers) of fatal injuries by U.S. Bureau of the Census
Occupation Division, 1986-1995.  (Source: MSHA data)
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Figure 4A-3.—Coal operators: percent of fatal injuries by work activity, 1986-1995.  (Source: MSHA data)



27

Other

Slip or fall of person

Falling / rolling / sliding
material

Explosives / breaking agents

Ignition / explosion
 of gas or dust

Electrical

Machinery

Powered haulage

Fall of ground

0 20 40 60 80 100 120 140 160 180
Number

162

118

85

43

31

15

15

10

32

     Figure 4A-4.—Coal operators: number of fatal injuries by MSHA accident classification, 1986-1995.  (Source: MSHA
data)
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     Figure 4A-5.—Coal operators: number and rate (per 100 workers) of nonfatal injuries by year, 1986-1995.  (Source:
MSHA data)
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     Figure 4A-6.—Coal operators: median values for age, total mining experience in current mine, and experience in current
job for workers with nonfatal injuries by year, 1986-1995.  (Source: MSHA data)

Table 4A-2.—Coal operators: number and average annual rate (per 100 workers)
 of nonfatal injuries by subunit, 1986-1995.
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Table 4A-3.—Coal operators: nonfatal injuries, 1986-1995, by nature of injury.  Number of cases,
percentage of cases with one or more lost workdays, mean days lost work per case, 

total days work lost for all cases, and statutory days charged for all cases.
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     Figure 4A-7.—Coal operators: nonfatal injuries, 1986-1995.  Number and rate (per 100 workers) of strain and
nonstrain injuries by year.  (Source: MSHA data)

Table 4A-4.—Coal operators: nonfatal injuries, 1986-1995, by work activity.  Number of cases, 
percentage of cases with one or more lost workdays, mean days lost work per case, 

total days work lost for all cases, and statutory days charged for all cases.
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     Figure 4A-8.—Coal operators: nonfatal injuries, 1986-1995.  Rate (per 100 workers) of strain and nonstrain injuries by
U.S. Bureau of the Census Occupation Division.  (Data on occupations were missing for 3,726 out of 131,144 cases (1.8%).)
(Source: MSHA data)
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     Figure 4A-9.—Coal operators: number of (nonfatal) strain injuries by body part injured, 1986-1995.  (Source:
MSHA data)
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     Figure 4A-10.—Coal operators: number of (nonfatal) nonstrain injuries by body part injured, 1986-1995.
(Source: MSHA data)
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     Figure 4A-11.—Coal operators: number of nonfatal injuries by MSHA accident classification, 1986-1995.
(Source: MSHA data)
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     Figure 4A-12.—Coal operators: nonfatal material handling injuries, 1986-1995.  Percent of injuries by event resulting in
injury and by source of injury (n = 45,123).  (Source: MSHA data)
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     Figure 4A-13.—Coal operators: nonfatal fall injuries, 1986-1995.  Percent of injuries by event resulting in injury and by
source of injury (n = 20,884).  (Source: MSHA data)



37

Other (1%)
Falls (3%)

Struck against object (6%)

Caught between objects (10%)

Overexertion (18%)

Struck by object (62%)

Event

Axe, hammer, sledge (11%)

Crowbar, pry bar (11%)

Knife (10%)

Wrench (10%)

Jacks (5%)

Metal items
(pipe, wire, nails, etc.)

 (25%)

Other (28%)

Source

     Figure 4A-14.—Coal operators: nonfatal hand tool injuries, 1986-1995.  Percent of injuries by event resulting in injury
and by source of injury (n = 15,593).  (Source: MSHA data)
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     Figure 4A-15.—Coal operators: nonfatal powered haulage injuries, 1986-1995.  Percent of injuries by event resulting in injury
and by source of injury (n = 14,512), (Source: MSHA data)
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     Figure 4A-16.—Coal operators: nonfatal machine injuries, 1986-1995.  Percent of injuries by event resulting in injury
and by source of injury (n = 12,930).  (Source: MSHA data)



40

Falls  (2%)
Struck by flying object (2%)

Absorption of noxious
 substances (13%)

Contact with electric current (32%)

Electric arc flash burn (47%)

Other (4%)

Event

Electrical conductors, cables,
trolley poles, wires (32%)

Other electrical 
 apparatus (45%)

Flame, fire, smoke (6%)

Chemicals (4%)

Machines (3%)

Other (9%)

Source

     Figure 4A-17.—Coal operators: nonfatal electrical injuries, 1986-1995.  Percent of injuries by event resulting in injury and
by source of injury (n = 1,357).  (Source: MSHA data)
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     Figure 4A-18.—Coal contractors: number and rate of fatal injuries (per 1000,000 workers) by year. 
(Source: MSHA data)

Table 4A-5.—Coal contractors: number and average annual rate
 (per 100,00 workers) of fatal injuries by subunit, 1986-1995.
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     Figure 4A-19.—Coal contractors: number of fatal injuries by U.S. Bureau of the Census Occupation
Division, 1986-1995.  (Source: MSHA data)
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     Figure 4A-20.—Coal contractors: percent of fatal injuries by work activity, 1986-1995.  (Source: MSHA data)
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     Figure 4A-21.—Coal contractors: number of fatal injuries by MSHA accident classification, 1986-
1995.  (Source:  MSHA data)
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     Figure 4A-22.—Coal contractors: number and rate (per 100 workes) of nonfatal injuries by year.  (Source:
MSHA data)
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    Figure 4A-23.—Coal contractors: number of nonfatal injuries by MSHA accident classifica-
tion, 1986-1995.  (Source: MSHA data)

Table 4A-6.—Coal contractors: number and average annual rate (per 100 workers) 
of nonfatal injuries by subunit, 1986-1995.
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     Figure 4B-1.—Metal operators: number and rate (per 100,000 workers) of fatal injuries by year, 1986-1995.
(Source: MSHA data)  

4B. INJURIES IN METAL MINING

Table 4B-1.—Metal operators: number and average annual rate (per 100,000
 workers) of fatal injuries by subunit, 1986-1995.
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     Figure 4B-2.—Metal operators: number and rate (per 100,000 workers) of fatal injuries by U.S. Bureau
of the Census Occupation Division, 1996-1995.  (Source: MSHA data)
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Figure 4B-3.—Metal operators: number of fatal injuries by work activity, 1986-1995.  (Source: MSHA data)
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     Figure 4B-4.—Metal operators: number of fatal injuries by MSHA accident classification, 1986-1995.  (Source: MSHA
data)
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     Figure 4B-5.—Metal operators: number and rate (per 100 workers) of nonfatal injuries by year, 1986-1995.  (Source:
MSHA data)

Table 4B-2.—Metal operators: number and average annual rate (per 100 workers)
 of nonfatal injuries by subunit, 1986-1995.
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     Figure 4B-6.—Metal operators: median values for age, total mining experience, experience in current mine,
and experience in current job for workers with nonfatal injuries by year, 1986-1995.  (Source: MSHA data)
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Table 4B-3.—Metal operators: nonfatal injuries, 1986-1995, by nature of injury.  Number of cases,
percentage of cases with one or more lost workdays, mean days lost work per case, total

days work lost for all cases, and statutory days charged for all cases.
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     Figure 4B-7.—Metal operators: nonfatal injuries 1986-1995.  Number and rate (per 100 workers) of strain and
nonstrain injuries by year, 1986-1995.  (Source: MSHA data)

Table 4B-4.—Metal operators: nonfatal injuries, 1986-1995, by work activity.  Number of cases,
percentage of cases with one or more lost workdays, mean days lost work per case,

total days work lost for all cases, and statutory days charged for all cases.  
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     Figure 4B-8.—Metal operators: nonfatal injuries 1986-1995.  Number and rate (per 100 workers) of strain and nonstrain injuries by
U.S. Bureau of the Census Occupation Division, 1986-1995.  (Data on occupations were missing for 915 out of 31,492 cases (2.9%).)
(Source: MSHA data) 
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     Figure 4B-9.—Metal operators: number of (nonfatal) strain injuries by body part injured, 1986-1995.  (Source:  MSHA data)
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     Figure 4B-10.—Metal operators: number of (nonfatal) nonstrain injuries by body part injured, 1986-1995.  (Source: MSHA data)



55

Other

Electrical 

Fall of ground

Powered haulage

Machinery

Hand tools

Slip or fall of person

Handling material

0 2,000 4,000 6,000 8,000 10,000 12,000
Number of injuries

10,869

5,675

4,750

4,610

2,243

1,044

155

2,148
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     Figure 4B-12.—Metal operators: nonfatal material handling injuries, 1986-1995.  Percent of injuries by event resulting in injury
and by source of injury (n = 10,869).  (Source: MSHA data)
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     Figure 4B-13.—Metal operators: nonfatal fall injuries, 1986-1995.  Percent of injuries by event resulting in injury and by
source of injury (n = 5,675).  (Source: MSHA data)
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     Figure 4B-14.—Metal operators: nonfatal hand tool injuries, 1986-1995.  Percent of injuries by event resulting in injury and
by source of injury (n = 4,750).  (Source: MSHA data)



59

Struck against object (8%)

Struck by object (52%) Falls (2%)

Caught between (15%)

Overexertion (9%)

Contact with hot object (7%)
Other (6%)

Event

Machines (21%)

Metal items (26%)

Mineral items (22%)

Powered hand tools (12%)

Other (19%)

Source

     Figure 4B-15.—Metal operators: nonfatal machine injuries, 1986-1995.  Percent of injuries by event resulting in injury and
by source of injury (n = 4,610).  (Source: MSHA data)
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 Figure 4B-16.—Metal operators: nonfatal powered haulage injuries, 1986-1995.  Percent of injuries by event
resulting in injury and by source of injury (n = 2,243).  (Source: MSHA data)
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     Figure 4B-17.—Metal operators: nonfatal electrical injuries, 1986-1995.  Percent of injuries by event resulting
in injury and by source of injury (n = 155).  (Source: MSHA data)
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     Figure 4C-1.—Nonmetal operators: number and rate (per 100,000 workers) of fatal injuries by year, 1986-1995.  (Source:
MSHA data)

4C.  INJURIES IN NONMETAL MINING

Table 4C-1.—Nonmetal operators: number and average annual rate (per 100,000
 workers) of fatal injuries by subunit, 1986-1995.
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     Figure 4C-2.—Nonmetal operators: number and rate (per 100,000 workers) of fatal injuries by U.S. Bureau of
the Census Occupation Division, 1986-1995.  (Source: MSHA data)
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     Figure 4C-4.—Nonmetal operators: number of fatal injuries by MSHA accident classification, 1986-1995. 
(Source: MSHA data)

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
0

500

1,000

1,500

2,000

2,500

3

4

5

6

7

8

Year

1,232

1,812

2,242
2,372

2,012

1,746
1,555

1,433 1,426
1,303

Number Rate

     Figure 4C-5.—Nonmetal operators: number and rate (per 100,000 workers) of nonfatal injuries by year, 1986-
1995.  (Source: MSHA data)
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     Figure 4C-6.—Nonmetal operators: median values for age, total mining experience, experience in current mine,
and experience in current job for workers with nonfatal injuries by year, 1986-1995.  (Source: MSHA data)

Table 4C-2.—Nonmetal operators: number and average annual rate (per 100 
workers) of nonfatal injuries by subunit, 1986-1995.
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Table 4C-3.—Nonmetal opertors: Nonfatal injuries, 1986-1995, by nature of injury.  Number
 of cases, percentage of cases with one or more lost workdays, mean days lost work per 

case, total days work lost for all cases, and statutory days charged for all cases.
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     Figure 4C-7.—Nonmetal operators: nonfatal injuries 1986-1995.  Number and rate (per 100 workers) of strain
and nonstrain injuries by year, 1986-1995.  (Source: MSHA data)

Table 4C-4.—Nonmetal operators: nonfatal injuries, 1986-1995, by work activity.  Number of cases,
percentage of cases with one or more lost workdays, mean days lost work per case, total days

 lost for all cases, and statutory days charged for all cases.  
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     Figure 4C-8.—Nonmetal operators: nonfatal injuries, 1986-1995.  Rate (per 100 workers) of strain and nonstrain
injuries by U.S. Bureau of the Census Occupation Division, 1986-1995.  (Data on occupations were missing for 500 out
of 17,133 cases (2.9%).)  (Source: MSHA data)
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     Figure 4C-9.—Nonmetal operators: number of (nonfatal) strain injuries by body part injured, 1986-1995.  (Source:
MSHA data)
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    Figure 4C-10.—Nonmetal operators: number of (nonfatal) nonstrain injuries by body part injured, 1986-1995. 
(Source: MSHA data)
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     Figure 4C-11.—Nonmetal operators: number of nonfatal injuries by MSHA accident classification, 1986-1995.
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     Figure 4C-12.—Nonmetal operators: nonfatal material handling injuries, 1986-1995.  Percent of injuries by event
resulting in injury and by source of injury (n = 6,593).  (Source: MSHA data)
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     Figure 4C-13.—Nonmetal operators: nonfatal fall injuries, 1986-1995.  Percent of injuries by event resulting in injury and by
source of injury (n = 3,260).  (Source: MSHA data)
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     Figure 4C-14.—Nonmetal operators: nonfatal hand tool injuries, 1986-1995.  Percent of injuries by event
resulting in injury and by source of injury (n = 2,313).  (Source: MSHA data)
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     Figure 4C-15.—Nonmetal operators: nonfatal machine injuries, 1986-1995.  Percent of injuries by event resulting in
injury and by source of injury (n = 2,088).  (Source: MSHA data)
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     Figure 4C-16.—Nonmetal operators: nonfatal powered haulage injuries, 1986-1995.  Percent of injuries by event resulting in
injury and by source of injury (n = 1,347).  (Source: MSHA data)
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     Figure 4D-1.—Stone operators: number and rate (per 100,000 workers) of fatal injuries by year,
1986-1995.  (Source: MSHA data)

4D.  INJURIES IN STONE MINING

Table 4D-1.—Stone operators: number and average annual rate (per 
100,000 workers) of fatal injuries by subunit, 1986-1995.
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     Figure 4D-2.—Stone operators: number and rate (per 100,000 workers) of fatal injuries by U.S. Bureau of the
Census Occupation Division, 1986-1995.  (Source: MSHA data)
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     Figure 4D-4.—Stone operators: number of fatal injuries by MSHA accident classification, 1986-1995.  (Source: MSHA
data)
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     Figure 4D-5.—Stone operators: number and rate (per 100 workers) of nonfatal injuries by year,
1986-1995.  (Source: MSHA data)

Table 4D-2.—Stone operators: number and average annual rate (per 100 workers) 
of nonfatal injuries by subunit, 1986-1995.
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     Figure 4D-6.—Stone operators: median values for age, total mining experience, experience in current mine,
and experience in current job for workers with nonfatal injuries by year, 1986-1995.  (Source: MSHA data)
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Table 4D-3.—Stone operators: nonfatal injuries, 1986-1995, by nature of injury.  Number of cases,
percentage of cases with one or more lost workdays, mean days lost work per case, total

 days work lost for all cases, and statutory days charged for all cases.
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     Figure 4D-7.—Stone operators: nonfatal injuries 1986-1995.  Number and rate (per 100 workers) of
strain and nonstrain injuries by year, 1986-1995.  (Source: MSHA data)

Table 4D-4.—Stone operators: nonfatal injuries, 1986-1995, by work activity.  Number of cases,
percentage of cases with one or more lost workdays, mean days lost work per case, total

 days work lost for all cases, and statutory days charged for all cases.
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     Figure 4D-8.—Stone operators: nonfatal injuries, 1986-1995.  Rate (per 100 workers) of strain and nonstrain injuries
by U.S. Bureau of the Census Occupation Division, 1986-1995.  (Data on occupations were missing for 1,237 out of 54,360
cases (2.3%).)  (Source: MSHA data)
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     Figure 4D-9.—Stone operators: number of (nonfatal) strain injuries by body part injured, 1986-1995.  (Source: MSHA
data)
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     Figure 4D-10.—Stone operators: number of (nonfatal) nonstrain injuries by body part injured, 1986-1995.  (Source:
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     Figure 4D-11.—Stone operators: number of nonfatal injuries by MSHA accident classification, 1986-1995.  (Source: MSHA
data)
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     Figure 4D-12.—Stone operators: nonfatal material handling injuries, 1986-1995.  Percent of injuries by event
resulting in injury and by source of injury (n = 18,596).  (Source: MSHA data)
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     Figure 4D-13.—Stone operators: nonfatal fall injuries, 1986-1995.  Percent of injuries by event resulting in injury and by
source of injury (n = 10,685).  (Source: MSHA data)
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     Figure 4D-14.—Stone operators: nonfatal hand tool injuries, 1986-1995.  Percent of injuries by event resulting in injury and
by source of injury (n = 9, 116).  (Source: MSHA data)
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     Figure 4D-15.—Stone operators: nonfatal machine injuries, 1986-1995.  Percent of injuries by event resulting in injury
and by source of injury (n = 7,645).  (Source: MSHA data)
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     Figure 4D-16.—Stone operators: nonfatal powered haulage injuries, 1986-1995.  Percent of injuries by event
resulting in injury and by source of injury (n = 4,124).  (Source: MSHA data)
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     Figure 4D-17.—Stone operators: nonfatal electrical injuries, 1986-1995.  Percent of injuries by event
resulting in injury and by source of injury (n = 423).  (Source: MSHA data)
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     Figure 4E-1.—Sand and gravel operators: number and rate (per 100,000 workers) of fatal injuries by year,
1986-1995.  (Source: MSHA data)

4E.  INJURIES IN SAND AND GRAVEL MINING

Table 4E-1.—Sand and gravel operators: number and average annual rate (per 100,000
 workers) of fatal injuries by subunit, 1986-1995.
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Figure 4E-3.—Sand and gravel operators: number of fatal injuries by work activity, 1986-1995. (Source: MSHA data)
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     Figure 4E-2.—Sand and gravel operators: number and rate (per 100,000 workers) of fatal injuries by U.S. Bureau of the
Census Occupation Division, 1986-1995.  (Source: MSHA data)
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     Figure 4E-5.—Sand and gravel operators: number and rate (per 100 workers) of nonfatal injuries by year, 1986-
1995.  (Source: MSHA data)
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     Figure 4E-6.—Sand and gravel operators: median values for age, total mining experience, experience in current
mine, and experience in current job for workers with nonfatal injuries by year, 1986-1995.  (Source: MSHA data)

Table 4E-2.—Sand and gravel operators: number and average annual rate
 (100 workers) of nonfatal injuries by subunit, 1986-1995.
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Table 4E-3.—Sand and gravel operators: nonfatal injuries, 1986-1995, by nature of injury.  Number
 of cases, percentage of cases with one or more lost workays, mean days lost work per case,

total days work lost for all cases, and statutory days charged for all cases.
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     Figure 4E-7.—Sand and gravel operators: nonfatal injuries 1986-1995.  Number and rate (per 100 workers)
of strain and nonstrain injuries by year, 1986-1995.  (Source: MSHA data)

Table 4E-4.—Sand and gravel operators: nonfatal injuries, 1986-1995, by work activity.  Number
of cases, percentage of cases with one or more lost workdays, mean days lost work per

case, total days work lost for all cases, and statutory days charged for all cases.
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     Figure 4E-8.—Sand and gravel operators: nonfatal injuries, 1986-1995.  Rate (per 100 workers) of strain and nonstrain
injuries by U.S. Bureau of the Census Occupation Division, 1986-1995.  (Data on occupations were missing for 610 out
of 19,406 cases (3.1%).)  (Source: MSHA data)
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     Figure 4E-9.—Sand and gravel operators: number of (nonfatal) strain injuries by body part injured, 1986-1995.
(Source: MSHA data)
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     Figure 4E-10.—Sand and gravel operators: number of (nonfatal) nonstrain injuries by body part injured, 1986-1995.  (Source:
MSHA data)
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     Figure 4E-11.—Sand and gravel operators: number of nonfatal injuries by MSHA accident classification, 1986-
1995.  (Source: MSHA data) 
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    Figure 4E-12.—Sand gravel operators: nonfatal material handling injuries, 1986-1995.  Percent of injuries by
event resulting in injury and by source of injury (n = 6,151).  (Source: MSHA data)
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     Figure 4E-13.—Sand and gravel operators: nonfatal fall injuries, 1986-1995.  Percent of injuries by event
resulting in injury and by source of injury (n = 4,110).  (Source: MSHA data)
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     Figure 4E-14.—Sand and gravel operators: nonfatal hand tool injuries, 1986-1995.  Percent of injuries by event resulting in
injury and by source of injury (n = 3,186).  (Source: MSHA data)
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     Figure 4E-15.—Sand and gravel operators: nonfatal machine injuries, 1986-1995.  Percent of injuries by event resulting
in injury and by source of injury (n = 2,532).  (Source: MSHA data)
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     Figure 4E-16.—Sand and gravel operators: nonfatal powered haulage injuries, 1986-1995.  Percent of injuries by
event resulting in injury and by source of injury (n = 2,020).  (Source: MSHA data)
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     Figure 4E-17.—Sand and gravel operators: nonfatal electrical injuries, 1986-1995.  Percent of injuries by event
resulting in injury and by source of injury (n = 200).  (Source: MSHA data)




